Elasticity: An Introduction

In many circumstances, it is not enough for an economist, policymaker, firm or consumer to simply
know the direction in which a variable will be moving. For example, if T am a producer, the law of
demand tells me that if I increase the price of my good, the quantity demanded by consumers will
decrease. The law of demand doesn’t tell me what will happen to my total revenue (the price of the
good times the number of units sold), however. Whether total revenue increases or decreases depends
on how responsive the quantity demanded is to the price change. Will it decrease a little? A lot?
Throughout the discipline of economics, in fact, the responsiveness of one variable to changes in
another variable is an important piece of information. In general, elasticity is a measurement of how
responsive one variable is to a change in another variable — that is, how elastic one variable is givent a
change in the other, ceteris paribus (that is, holding all other variables constant).

Because elasticity measures responsiveness, changes in the variables are measured relative to some
base or starting point. Consider the following elasticity measurements:

The price elasticity of demand, g :
€4. percentage change in quantity demanded
percentage change in price

The income elasticity of demand, g:
€4. percentage change in quantity demanded
percentage change in income

The price elasticity of supply, &:
€. percentage change in quantity supplied
percentage change in price

The wage elasticity of labor supply, g,,:
g percentage change in quantity of labor supplied

percentage change in wage

5=
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PartA

Extra-Credit Problems

1. Now, suppose that your economics teacher currently allows you to earn extra credit by submitting
answers to the end-of-the-chapter questions in your textbook. The number of questions you're
willing to submit depends on the amount of extra credit for each question. How responsive you
are to a change in the extra-credit points the teacher gives can be represented as an elasticity. Write
the formula for the elasticity of extra-credit problems submitted:

E’ps =

2. Now, consider that your teacher’s goal is to get you to submit twice as many questions:
a 100-percent increase, Underline the correct answer in parentheses.

(A) If the number of chapter-end questions you submit is very responsive to a change in
extra-credit points, then a given increase in extra credit elicits a large increase in questions
submitted. In this case, your teacher will need to increase the extra-credit points by
(more than [ less than [ exactly) 100 percent.

(B) If the number of chapter-end questions you submit is #ot very responsive to a change in
extra-credit points, then a given increase in extra credit elicits a small increase in questions
subrnitted. In this case, your teacher will need to increase the extra-credit points by
(sore than [ less than [ exactly) 100 percent.
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Part B ,
The Price Flasticity of Demand
It’s easy to imagine that there are many applications for the elasticity concept. Here we will con-
centrate on the price elasticity of demand for goods and services. For convenience, the measure is
repeated here:

g, percentage change in quantity demanded

percentage change in price

Note the following points:

@ Price elasticity of demand is always measured along a demand curve. When measuring the
responsiveness of quantity demanded to a change in price, all other variables must be held
constant.

m The price elasticity of demand is typically reported as a positive number, even though the cal-
culation itself is negative; price and quantity demanded move in opposite directions.

& Along a linear demand curve, there are price ranges over which demand is elastic, unit elastic
and inelastic.

% Figure 17.1
Relationship Between Changes in Quantity Demanded and Price

Percentage change in quantity demanded > percentage change inprice > 1 Elastic
Percentage change in quantity demanded = percentage change in price = 1 Unit elastic
Percentage change in quantity demanded < percentage change in price < 1 inelastic
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Part C
Calculating the Arc Elasticity Co efficient

The arc elasticity calculation method is obtained when the midpoint or average pri

are used in the calculation. This is reflected in the formula below.

Q-Q, AQ
£y percentage change in quantity demanded 3 (Q+Q)/2 (Q+Q;)12
percentage changein price P-P, AP
(P+P,)/2 (P+P))/2

If we have the consumer’s or market demand curves, we can precisely calculate the elasticity value,

or coefficient. Suppose that price is increased (decreased) from P to Py and so quantity demanded

decreases (increases) from Q to Q,-

Figure 17.2
Calculating the Arc Elasticity Co efficient

e e ————

Q4
QUANTITY

9]

By making all numbers positive, we've in effect taken the absolute values of these changes, and so
the elasticity coefficient will be positive. Note that we have used the average of the two prices and the
two quantities. We have done this so that the elasticity measured will be the same whether we are

moving from Q to Q, or the other way around.
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PartD

Coffee Problems

Suppose Moonbucks, a national coffee-house franchise, finally moves into the little town of Middle-
ofnowhere. Moonbucks is the only supplier of coffee in town and faces the following demand sched-
ule each week. Write the correct answer on the answer blanks, or underline the correct answer in

parentheses,

Figure 17.3
Cups of Coffee Demanded per Week

Price Quantity
{per cup) Demanded

$6

O~ NWhkOM

3. What is the arc price elasticity of demand when the price changes from $1 to $22

80
100
120
140
160
180
200

AQ
(Q+Q)/2

£ = =
d AP

(P+P}12

So, over this range of prices, demand is { elastic / unit elastic / inelastic).

What is the arc price elasticity of demand when the price changes from $5 to $62

__AQ —

(Q+Q)/2 - =
AP

(P+P;)/2

So, over this range of prices, demand is (elastic / unit elastic / inelastic).

Note: Because the relationship between quantity demanded and price is inverse, price elasticity of
demand would always be negative. Economists believe using negative numbers is confusing when

referring to “large” or “small” elasticities of demand. Therefore, they use absolute or positive numbers,

changing the sign on the negative numbers.

Advanced Placement Economics Microeconomies: Student Activities © National Council on Economic Education, New York, N.Y.

87



- % Figure 17.4

Part E

Now, consider Figure 17.4, which graphs the demand schedule given in Figure 17.3.
Recall the slope of a line is measured by the rise over the run: slope = rise / run = AP / AQ.

Flasticity of Demand for Coffee

10

PRICE
O =MW A ON®KO

QUANTITY

5. Using your calculations of AP and AQ from Question 3, calculate the slope of the demand curve.

6. Using your calculations of AP and AQ from Question 4, calculate the slope of the demand curve.

7. The law of demand tells us that an increase in price results in a decrease in the quantity demand-
ed. Questions 5 and 6 remind us that the slope of a straight line is constart everywhere along the
line. Along this demand curve, a change in price of 1 generates a change in quantity demanded of
20 cups of coffee a week.

Yowve now shown mathematically that while the slope of the demand curve is related to elastici-
ty, the two concepts are not the same thing. Briefly discuss the relationship between where you are
along the demand curve and the elasticity of demand. How does this tie into the notion of respor-
sivenesst
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The Determinants of Elasticity of Demand

Suppose we don’t know the precise demand schedule for electricity and there is a 20 percent
increase in the price of a kilowatt hour of electricity. We know that quantity demanded will
decrease, but will it be by less than 20 percent {inelastic demand), exactly 20 percent (unit elastic)
or more than 20 percent (elastic demand)? What factors influence the price elasticity of demand?
(Remember, ceteris paribusl)

Part A
Consider the following representative households in our market for electricity:
Household A:  Uses electricity for lighting, appliances and heating.
Household B:  Uses electricity for lighting, appliances and heating. Has a heating system that
can, with one day’s labor, be switched to burn natural gas.

1. Household will have the more elastic demand because of the presence of a
good.

2. Because Household A has no available substitutes, should we assume that the quantity demanded
of electricity will remain unchanged given the increase in price?

Do you think Household A’s response will be elastic or inelastic?

3. Illustrate the same concept identified above by placing a 1, 2 or 3 by each item below, denoting the
least price elastic to the most price elastic. Explain your reasoning.

Demand for insulin

Demand for Granny Smith apples

Demand for running shoes

Rationale:

4. To summarize: Demand is (more / less) elastic for goods with many available substitutes.

Activity written by Kelly A. Chaston, Davidson College, Davidson, N.C.
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Part B
Consider the following representative households in the electricity market:
Household A:  Currently spends $300 a month on electricity.
The household income is $1,200 a month.
Household B: Currently spends $300 a month on electricity.
The household income is $3,600 a month.

5. Household will have the more-elastic demand, as the expenditures on this good
account for a (smaller / larger) proportion of its income.

6. Illustrate the same concept identified above by placinga 1,2 or 3by each item below, denoting
the least elastic to the most elastic. Explain your reasoning.

Demand for chewing gum
Demand for automobiles
Demand for clothing

Rationale:

7 To summarize: Goods that command a (small / large) proportion of a consumer’s income tend to
be more price elastic.

Part C

We expect that the price elasticity of demand will also vary with the nature of the good being consid-
ered. Is it a necessity? A durable good? Are we considering the short run or the long run? Consider the
following alternatives, and underline the option that correctly completes each statement.

8. The price elasticity of demand for cigarettes: A product that is considered to be a necessity will
have a relatively price (elastic/ inelastic) demand.

9. The price elasticity of demand for automobiles: In the short run, consumers can postpone the
purchase of durable goods, and so such goods will have a relatively price (elastic / inelastic)
demand.

10, Briefly summarize how the nature of the good — necessity, durable good or luxury good — and
the time frame affect the price elasticity of demand for electricity.

90 Advanced Placement Economics Microeconomics: Student Activities © Mational Couneil on Economic Education, New York, N.Y.



PartD

Now, suppose that prices in the market for electricity remain constant, but consumers’ income
increases by 30 percent. Again, we may not know the precise demand schedule but may still be able
to use notions of elasticity to speculate about what will happen to demand.

Recall the income elasticity of demand, € ;:

g4, percentage change in quantity demanded
percentage change in income

Note in this case, income and quantity demanded are the relevant variables. All other variables,
including the price of electricity, are held constant.

11. In measurements of elasticity, if income and quantity demanded move in the opposite
direction — that is, if one increases while the other decreases — then the elasticity coefficient
will be (positive / negative).

12. Remember that if income increases, the demand for a normal good increases and demand
for an inferior good decreases. If the good is a normal good, income elasticity will be
(negative / positive). If it is an inferior good, income elasticity will be (negative / positive}.

Advanced Placement Economics Microeconomics: Student Activities © National Council on Economic Education, New York, N.Y.
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Elasticity and Total Revenue

Consider the following: total revenue (TR) = price (P) x quantity demanded (Q,)-

The responsiveness of quantity demanded to changes in price will determine whether a price
increase leads to an increase or decrease in the total revenue generated.

The law of demand tells us that a price increase (decrease) will result in a decrease (increase} in
quantity demanded: They move in opposite directions. What happens to TR when price changes is
determined by the dominant effect, ejther the price effect or the quantity effect. In this case, knowing
the price elasticity of demand solves the problem.

Consider that

g<1 = %AinQy<%Ainprice = The price effect dominates.
If price is increasing (Qq 1 by less), TR will increase.
If price is decreasing (Q4 T by less), TR will decrease.

gg=1 = %AIDQy=%A inprice => Neither effect dominates. TR remains unchanged.

ga>1 = %AInQe>% Ainpricc = The quantity effect dominates.
If price is increasing (Qy 4 by more), TR will decrease.
If price is decreasing (Q4 T by more), TR will increase.

Use this information to do the problems below. Fill in the blank or underline the correct answer.

1. Price rises from P = $5 to P, = $6, and quantity demanded decreases from Q = 1510 Q; = 10.
(A) The coefficient of elasticity equals

(B} P X Q = TR
— X — = N
(C) Pl X Ql = TRI
X ==

(D)P( LiTy TR( L/ ) Demand is (elastic / unit elastic/ inelastic).

2. Price decreases from P = $10 to P, = $9, and quantity demanded increases from Q = 100 to Q, = 110.
(A) The coefficient of elasticity equals

B)P X Q = TR
- X — = _
(C) P1 X Q]_ = TRl
X =

(D) P( LTy TR({/ ™ Demand is (elastic | unit elastic/ inelastic).

Activity written by Kelly A. Chaston, Davidson College, Davidson, N.C.
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Excise Taxes

Suppose Figures 21.1 and 21.2 show the current supply of Greebes.

™ Figure 21.1

Table of Current Supply Schedule of Greebes

Supply Price Supply Price
Quantity Before Tax After Tax
{millions) ($ per Greehe) {$ per Greebe)
50 .10
100 .15
180 20
200 .25
250 30
300 .35

Eﬁ Figure 21.2

Current Supply Schedule of Greebes

50

A5

40
.35

.30

.25

20

PRICE PER GREEBE

15

o 107

10

05
0

50 100 150 200 250 300

QUANTITY
{(millions of Greebes)

Now, suppose that (to raise revenue for higher education) the government enacts an excise (sales) tax

of $0.15 per Greebe. This tax will result in a new supply curve for Greebes. To determine where this new

supply curve lies, reason as follows: If before the tax, firms were willing to supply 50 million Greebes ata

price of $0.10, they would now be willing to supply 50 million Greebes only if the price were $0.25.

(Remember: $0.15 of the price of each Greebe sold is now going to go to the government. So, if the price
is $0.25 and the government is getting $0.15 of this price, then the seller is receiving the remaining $0.10.)

Fill in the blank spaces in the table, and draw in the new supply curve that results from the tax.

Label the new supply curve Sq.

Adapted from Phillip Saunders, Introduction to Microeconomics: Student Workbook, 18th ed. {Bloomington, Ind., 1998).
Copyright © 1998 Philip Saunders. All rights reserved.
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What will be the result of this excise (sales) tax on the equilibrium quantity of Greebes? The equi-

librium price paid by buyers (Pg)? The equilibrium price received by sellers (Pg)? The revenue
received by the government? The income, or revenue, received by sellers after the tax?

The answers to these important questions will depend on the nature of the demand for Greebes.

The next section of this activity will help you determine the effects of a $0.15 excise tax on Greebes
under four different demand conditions.

Part A

Figure 21.3

Relatively Inelastic Demand for Greebes as Compared with D, on Figure 21.4

PRICE PER GREEBE

.50
45
40
.35
.30
.25
.20
A5
10
.05

0

50 100 150 200 250 300
QUANTITY {millions of Greebes)

On Figure 21.3 above, the equilibrium quantity of Greebes is million Greebes.

. On Figure 21.3, the equilibrium price of Greebes is per Greebe.

. Buyers are spending a total of million on Greebes.

Sellers are receiving a total of million from selling Greebes.

Tf an excise tax of $0.15 for each Greebe sold is levied on the sellers of Greebes, the equilibrium
price paid by buyers (Py) will differ from the equilibrium price received by sellers (Pg) by the
amount of the tax. Add the new supply curve incorporating the tax to the graph and indicate Py
and Pg. This $0.15 goes to the government. Under these circumstances:

(A) The new equilibrium quantity of Greebes would be million.

(B) The new equilibrium price paid by buyers would be per Greebe.
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ACTIVITY 21 tcontinue)

(C) The new equilibrium price received by sellers (after tax) would be per Greebe.

(D} Buyers would spend a total of million on Greebes.

(E) Sellers would receive a total of million (after tax) from selling Greebes.

(F} The government revenue from this tax would be million.

(G) million of this revenue would be paid by buyers in the form of higher prices.

(H) million of this revenue would be paid by sellers in the form of reduced income.

(I) Asa result of the tax, buyers will buy a smaller quantity than before the tax. If so, the sellers
would also have a loss of revenue that is not collected by the government. In this case, the
uncollected revenue loss would be equal to million.

PartB

S Figure 21.4
Relatively Elastic Demand for Greebes as Compared with D in Figure 21.3

PRICE PER GREEBE

.50
.45
40
.35
.30
.25

.15
10
.05

--..D.!

20

0 50 100 150 200 250 300

QUANTITY (millions of Greebes)
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6. On Figure 21.4, the equilibrium quantity of Greebes is million.

7. On Figure 21.4, the equilibrium price of Greebes is per Greebe.
8. Buyers are spending a total of million on Greebes.
9. Sellers are receiving a total of million from selling Greebes.

10. If an excise tax of $0.15 for each Greebe sold is levied on the sellers of Greebes, the equilibrium

price paid by buyers (P;) will differ from the equilibrium price received by sellers (P) by the
amount of the tax. This $0.15 goes to the government. Add the new supply curve incorporating
the tax to the graph, and indicate Py and Pg. Under these circumstances:

(A) The new equilibrium quantity of Greebes would be million.

(B) The new equilibrium price paid by buyers would be per Greebe.

(C) The new equilibrium price received by sellers (after tax) would be per Greebe.
(D) Buyers would spend a total of million on Qreebes.

(E) Sellers would receive a total of million (after tax) from selling Greebes.

(F) The government revenue from this tax would be million.

(G) million of this revenue would be paid by buyers in the form of higher prices.
(H) million of this revenue would be paid by sellers in the form of reduced income.

(I) Asaresult of the tax, buyers will buy a smaller quantity than before the tax. If so, the sellers
would also have a loss of revenue that is not collected by the government. In this case, the
uncollected revenue loss would be equal to million.
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' LESSON 4

ACTIVITY 21 {continygd}i

Part C

1 Figure 21.5
Perfectly Inelastic Demand for Greebes

Dy

.50
45
40
.35
.30
.25
.20
5
10
.05

0

PRICE PER GREEBE

50 100 150 200 250 300
QUANTITY (millions of Greebes)

11. On Figure 21.5, the equilibrium quantity of Greebes is million.

12. On Figure 21.5, the equilibrium price of Greebes is per Greebe.

13. Buyers are spending a total of million on Greebes.

14. Sellers are receiving a total of million from selling Greebes.

15. If an excise tax of $0.15 for each Greebe sold is levied on the sellers of Greebes, the equilibrium
price paid by buyers (Pg) will differ from the equilibrium price received by sellers (P;) by the

amount of the tax. This $0.15 goes to the government. Add the new supply curve incorporating
the tax to the graph, and indicate P; and P¢. Under these circumstances:

(A) The new equilibrium quantity of Greebes would be million.

(B) The new equilibrium price paid by buyers would be per Greebe.

(C) The new equilibrium price received by sellers (after tax) would be per Greebe.
(D) Buyers would spend a total of million on Greebes.

(E) Sellers would receive a total of million (after tax) from selling Greebes.
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(F) The government revenue from this tax would be million.
(G) million of this revenue would be paid by buyers in the form of higher prices.
(H) million of this revenue would be paid by sellers in the form of reduced income.

(1) Asaresult of the tax, buyers will buy a smalier quantity than before the tax. If so, the sellers
would also have a loss of revenue that is not collected by the government. In this case, the
uncollected revenue loss would be equal to million.

PartD

Figure 21.6
Perfectly Elastic Demand for Greebes

50
45
40
35
30
25 Dy
20
15
10
.05

0

PRICE PER GREEBE

50 100 150 200 250 300
QUANTITY (millions of Greebes)

16. On Figure 21.6, the equilibrium quantity of Greebes is million.
17. On Figure 21.6, the equilibrium price of Greebes is per Greebe.
18. Buyers are spending a total of million on Greebes.

19, Sellers are receiving a total of million from selling Greebes.
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20. If an excise tax of $0.15 for each Greebe sold is levied on the sellers of Greebes, the equilibrium
price paid by buyers (Pg) will differ from the equilibrium price received by sellers (Ps) by the
amount of the tax. This $0.15 goes to the government. Add the new supply curve incorporating
the tax to the graph and indicate Py and Pg. Under these circumstances:

(A) The new equilibrium quantity of Greebes would be million.

(B) The new equilibrium price paid by buyers would be per Greebe.

(C) The new equilibrium price received by sellers (after tax) would be per Greebe.
(D) Buyers would spend a total of million on Greebes.

(E) Sellers would receive a total of million (after tax) from selling Greebes.

{F) The governmént revenue from this tax would be million.

(G) million of this revenue would be paid by buyers in the form of higher prices.
(H) million of this revenue would be paid by sellers in the form of reduced income.

(I) As a result of the tax, buyers will buy a smaller quantity than before the tax. If so, the sellers
would also have a loss of revenue that is not collected by the government. In this case, the
uncollected revenue loss would be equal to million.

PartE

21. A famous Supreme Court justice once said, “The power to tax is the power to destroy”

sellers. This is more likely to be true the more the demand for the product taxed is relatively
(elastic / inelastic).

22. Tf you were a government revenue agent interested in getting the-most tax revenue possible, you

would suggest putting excise taxes on goods whose demand is (elastic / unit elastic / inelastic).

23. Think of some real-world goods on which excise taxes are placed: liquor, cigarettes, gasoline. Do

you think that the demand for these goods is relatively elastic or relatively inelastic? Why?
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